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Aim of study: To assess the nutritional status of patients in the cardiac ward of the Regional
Hospital in Zlín, and to analyze the association between nutritional status and selected
characteristics of hospitalized cardiac patients.
Patients and methods: A group of 236 patients was created by collecting of data of all
currently hospitalized patients at randomly selected time points at approximately 3-week
intervals (August through December 2012). Nutritional status was assessed using a
screening questionnaire developed by the Nutrition and Dietetic Center of the Prague-
based Thomayer Hospital. The data were used to determine any association between the
risk of malnutrition with sex, age, diagnosis of a heart disease, left ventricular function,
associated conditions, length of hospitalization, social background, treatment with some
drugs, insomnia, chronic pain, patient mobility, and other factors.
Results: The criteria of impending malnutrition were met by 67 patients (28.4%) while 3
patients (1.3%) already suffered from malnutrition. Signiﬁcant risk factors for malnutrition
included female sex (malnutrition risk 22% males vs. 37.8% females; p¼0.009), age above 76
years (median 70 vs. 78 years; po0.001), some comorbidities (diabetes mellitus, history of
stroke, gastrointestinal tract-related disease, alcohol abuse, malignancy) (po0.001), long-
term immobility (po0.001), length of hospitalization over 6 days (median 4 vs. 7 days;
po0,001), polypharmacy, and treatment with some drug classes. An association between
malnutrition risk and the type of cardiac disease has been established (p¼0.016). No
association has been demonstrated between nutritional status and left ventricular ejection
fraction, body mass index, co-existing psychiatric disorder and/or dementia, and socio-
economic status of the patient.
Conclusions: Our study has shown that impending malnutrition or current malnutrition
poses a major problem in a signiﬁcant proportion of hospitalized cardiac patients.
Thorough screening and nutritional intervention should make an integral and/or essential
part of care of patients hospitalized in a standard cardiac ward.
& 2013 The Czech Society of Cardiology. Published by Elsevier Urban & Partner Sp.z o.o. All
rights reserved.
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Table 1 – Patient characteristics.
Characteristicsa
Sex
Male 125 (53.0%)
Female 111 (47.0%)
Age (yrs) 74.0 (45.0; 88.0)
Socioeconomic status
Patient living within their family 184 (78.0%)
Alone 43 (18.2%)
Residential home 9 (3.8%)
BMI (kg/m2) 28.9 (22.3; 39.2)
Type of heart disease
NYHA Class III-IV heart failure regardless of cause 50 (21.2%)
Tachyarrhythmia 45 (19.1%)
Myocardial infarction (STEMI and NSTEMI) 26 (11.0%)
Extracardiac chest pain 19 (8.1%)
Angina (stable/unstable) 17 (7.2%)
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Recent years have witnessed a signiﬁcant increase in the
mean age of patients hospitalized in cardiac wards. This is
the result of advances in evidence-based medicine and
reﬂects the fact we are well able to reduce, using current
medical and invasive procedures, the mortality rates of
patients with cardiovascular disease. On the other hand, this
trend is associated not only with more advanced age of
patients but often, also, with an increase in hospitalization
rates, polymorbidity, immobility, incidence of end-stage car-
diovascular disease, polypharmacy, and other factors. As a
result, malnutrition is slowly becoming a factor to be also
considered in the wide-ranging ﬁeld of cardiology.Syncope 14 (5.9%)
Bradycardia 13 (5.5%)
Pulmonary embolism 10 (4.2%)
Decompensated hypertension 6 (2.5%)
Recent cardiopulmocerebral resuscitation 5 (2.1%)
Venous thrombosis without pulmonary embolism 3 (1.3%)
Early states following cardiac surgery 2 (0.8%)
Endocarditis 2 (0.8%)
Recent stroke or transient ischemic attack 1 (0.4%)
Myocarditis 1 (0.4%)
Pericarditis 1 (0.4%)2. Aim of study
Our study was designed to assess the nutritional status of
patients hospitalized in the department of cardiology in the
Regional Hospital in Zlín, and to analyze any potential
associations between nutritional status and selected charac-
teristics of hospitalized cardiac patients.Other 21 (8.9%)
Associated conditions
Not speciﬁed 103 (43.6%)
Diabetes mellitus 69 (29.2%)
Post stroke status 11 (4.7%)
Alcohol abuse (documented or self-reported – repeat
insobriety, related organ damage)
6 (2.5%)
Gastrointestinal tract disease currently deteriorating
quality of life
4 (1.7%)
Sepsis 1 (0.4%)
Current malignancy 1 (0.4%)
More than one of the above 41 (17.4%)
Albumin (g/l) 35.3 (26.6; 43.6)
Left ventricular ejection fraction (%) 55.0 (25.0; 65.0)
Length of hospitalization (days) 5.0 (1.0; 20.0)
Of this, stay in Critical Care Unit (days); (n¼63) 2.0 (1.0; 15.0)
Critical Care Unit stay within the past 6 months
0 206 (87.3%)
1 30 (12.7%)
Psychiatric disorder or dementia
0 214 (90.7%)
1 22 (9.3%)
Polypharmacy
0 149 (63.1%)
1 87 (36.9%)
Chronic pain
0 164 (69.5%)
1 72 (30.5%)
Insomnia
0 135 (57.2%)
1 101 (42.8%)
Immobility
0 215 (91.1%)
1 21 (8.9%)
Drugs, drug class
None of those below 147 (62.3%)
Psychopharmaceuticals 36 (15.3%)
Digitalis 17 (7.2%)
Analgesics 16 (6.8%)
Slow-release theophyllines 7 (3.0%)
Several of the above 13 (5.5%)
Malnutrition score 2.0 (1.0; 6.0)
Malnutrition score – categories in detail
No risk 166 (70.3%)
Risk of malnutrition 67 (28.4%)
Malnutrition 3 (1.3%)3. Patients and methods
Our group of 236 patients (53% of men, 47% of women) was
created by collecting data from all currently hospitalized
patients at randomly selected time points at approximately
3-week intervals (August through December 2012). Nutri-
tional status was evaluated using a screening questionnaire
developed by the Nutrition and Dietetic Center of the Prague-
based Thomayer Hospital [1]. The resultant database was
used to examine any potential association between nutri-
tional status and the following selected risk factors: sex, age,
body mass index (BMI), length of current hospitalization, and
number of intensive care unit stays within the current
hospitalization. Each patient's socioeconomic status was
classiﬁed as living within a family, alone, or in a residential
home. The type of cardiovascular disease was divided into 17
categories using conventional diagnoses (Table 1). Left ven-
tricular systolic function was given as left ventricular ejection
fraction determined by echocardiography and calculated,
using institutional protocol, from two-dimensional (2D)
images. Selected possible associated conditions: diabetes
mellitus, history of stroke regardless of residual neurological
symptoms, alcohol abuse (either objectively documented or
self-reported by the patient), current gastrointestinal tract
disease deteriorating the quality of life of the patient, pre-
sence of sepsis, and current malignancy. Patients' medical
records and questionnaire data were employed to evaluate
further categories including a serious disease requiring hos-
pitalization in an intensive care unit within the previous 6
months, presence of a psychiatric disorder or dementia,
polypharmacy (deﬁned for the purpose of the study as
current treatment with 8 or more various drugs), chronic
pain, patients' complaints of long-term sleep disorders dete-
riorating their quality of life, and long-term immobility.
Table 1 (continued )
Characteristicsa
Malnutrition score – category
No risk 166 (70.3%)
Risk of malnutrition/malnutrition 70 (29.7%)
a Continuous variables are expressed as median and 5th–95th
percentiles. Categorical variables are shown using absolute and
relative frequencies.
Table 2 – Patient characteristics by sex.
Characteristicsa Males
Total (n¼236) 125 (53
Age (yrs) 70.0 (45
Socioeconomic status
Within family 104 (83
Other 21 (16
BMI (kg/m2) 28.7 (23
Cardiac disease
NYHA Class III–IV heart failure 28 (22
Myocardial infarction (STEMI and NSTEMI) 15 (12
Angina (stable/unstable) 11 (8.8
Tachyarrhythmia 18 (14
Bradycardia 6 (4.8
Extracardiac chest pain 9 (7.2
Syncope 8 (6.4
Other 30 (24
Associated conditions
None 55 (44
Diabetes mellitus 37 (29
Other comorbidities 12 (9.6
Several comorbidities 21 (16
Albumin (g/l) 36.0 (28
Left ventricular ejection fraction (%) 55.0 (25
Length of hospitalization (days) 5.0 (1.0
Of this, stay in Critical Care Unit (days); (n¼63) 3.5 (1.0
Critical Care Unit stay within the past 6 month
0 105 (84
1 20 (16
Psychiatric disorder or dementia
0 116 (92
1 9 (7.2
Polypharmacy
0 81 (64
1 44 (35
Chronic pain
0 95 (76
1 30 (24
Insomnia
0 82 (65
1 43 (34
Immobility
0 116 (92
1 9 (7.2
Drug, drug classes
None of the below 89 (71
Digitalis 7 (5.6
Slow-release theophyllines 6 (4.8
Psychopharmaceuticals 9 (7.2
Analgesics 6 (4.8
Several of the above 8 (6.4
a Continuous variables are expressed as median and 5th–95th percen
frequencies.
b Inter-group differences were tested using the Mann–Whitney U test with
with categorical variables.
c o r e t v a s a 5 5 ( 2 0 1 3 ) e 4 2 7 – e 4 3 3 e429Medical records were used to verify recent treatment with
digitalis, slow-release theophyllines, psychopharmaceuticals,
and analgesics. Any potential association with serum albu-
min levels was also assessed.
Patients were characterized using standard descriptive
statistics for absolute and relative frequencies for categorical
data, and median complemented with the 5th to 95th
percentiles for continuous data. Statistical analysis of poten-
tial signiﬁcant differences between patient groups wasFemales pb
.0%) 111 (47.0%)
.0; 87.0) 76.0 (45.0; 89.0) 0.007
.2%) 80 (72.1%) 0.039
.8%) 31 (27.9%)
.3; 37.0) 29.5 (22.2; 39.6) 0.746
.4%) 22 (19.8%) 0.603
.0%) 11 (9.9%)
%) 6 (5.4%)
.4%) 27 (24.3%)
%) 7 (6.3%)
%) 10 (9.0%)
%) 6 (5.4%)
.0%) 22 (19.8%)
.0%) 48 (43.2%) 0.995
.6%) 32 (28.8%)
%) 11 (9.9%)
.8%) 20 (18.0%)
.5; 43.6) 35.2 (25.9; 42.8) 0.457
.0; 65.0) 60.0 (30.0; 65.0) 0.001
; 21.0) 4.0 (1.0; 18.0) 0.715
; 17.0) 2.0 (1.0; 10.0) 0.072
.0%) 101 (91.0%) 0.104
.0%) 10 (9.0%)
.8%) 98 (88.3%) 0.234
%) 13 (11.7%)
.8%) 68 (61.3%) 0.574
.2%) 43 (38.7%)
.0%) 69 (62.2%) 0.021
.0%) 42 (37.8%)
.6%) 53 (47.7%) 0.006
.4%) 58 (52.3%)
.8%) 99 (89.2%) 0.331
%) 12 (10.8%)
.2%) 58 (52.3%) 0.001
%) 10 (9.0%)
%) 1 (0.9%)
%) 27 (24.3%)
%) 10 (9.0%)
%) 5 (4.5%)
tiles. Categorical variables are shown using absolute and relative
continuous variables and maximum likelihood and chi-square tests
Fig. 1 – Proportions of main diagnoses (%).
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tests for categorical data, and the Mann–Whitney U test for
continuous data. The boundaries of continuous variables
most closely related to malnutrition were identiﬁed using
ROC analysis. The analysis was performed using SPSS 21.0.0
software (IBM Corporation, 1 New Orchard Road, Armonk,
New York, United States, 2012).4. Results
Detailed patient characteristics are shown in Table 1. Table 2
presents separate characteristics for either sex and their
comparison. Representative proportions of the main types
of cardiac disease are shown in Fig. 1. Sixty-seven patients
(28.4%) hospitalized in the cardiac ward met the criteria of
impending malnutrition (as determined using the nutritional
screening score of 4–7 points), 3 patients (1.3%) already
suffered from malnutrition (8 points). The risk of malnutri-
tion in the individual categories is analyzed in Tables 3a and
b. Signiﬁcant risk factors for malnutrition included sex
(female), age over 76 years (Fig. 2; AUC¼0.696), comorbidities,
long-term immobility, insomnia, length of hospitalization
over 6 days (Fig. 2; AUC¼0.687), polypharmacy, and use of
some drug classes. Further, an association was documented
between the risk of malnutrition and the type of cardiac
disease. No association was found between nutritional status
and left ventricular ejection fraction, BMI, co-existing psy-
chiatric disorder and/or dementia, socioeconomic status of
the patient, and length of their hospitalization in the inten-
sive care unit recently or within the last 6 months.5. Discussion
In the literature, relatively little attention has been given to
the issue of risk of malnutrition in cardiac patients. There is a
general awareness of cardiac cachexia and the risk of mal-
nutrition in patients with chronic heart failure [2]. Malnutri-
tion has been shown to be an independent predictor of
mortality in patients with advanced chronic heart failure [3].At-risk patients include those undergoing cardiac surgery
procedures [4]. It has been suggested that nutritional abnormal-
ities are involved in the development of some types of dilated
cardiomyopathies [5], and that depletion of somemacronutrients
and micronutrients is responsible for impaired energy metabo-
lism of cardiomyocytes with their subsequent dysfunction and
progressive loss [6]. Data from longer-term follow-up of hospita-
lized cardiac patients or even a prospective study have not been
published to date.
At present, a relatively large number of nutritional screen-
ing tools, questionnaire, and risk indexes are available [7–11].
The screening questionnaire we used [1] was selected based
on its simplicity and ability to include immobile patients and
even those unable to provide, for a variety of reasons, their
personal medical history. As the questionnaire does not use
laboratory data, there was no need to distinguish between
those affected by malnutrition and those affected by current
comorbidities. The addition of serum albumin levels to some
of the risk indexes of malnutrition is a relatively controversial
issue [12,13]. A low serum albumin level is known not only to
reﬂect malnutrition, it may have a number of other causes
such as production of acute phase reactants and immuno-
globulins, liver and kidney disease, exudative enteropathy,
chronic alcohol abuse, and other. While some scoring sys-
tems do use serum albumin levels, it would be reasonable –
for the purpose of proper assessment of patients in terms of
methodology – to exclude from analysis all patients with a
potentially different cause of hypoalbuminemia, e.g., elevated
C-reactive protein levels. However, this would have elimi-
nated, from our study population, a proportion of patients at
high risk of malnutrition given their comorbidities. As
expected, a signiﬁcant association has been documented
between albuminemia and the risk and/or presence of mal-
nutrition has been shown in our selected group of patients. In
light of the above limitations, no effort has been made to
interpret our results.
A major risk factor predisposing to the risk of malnutrition
is patient's age. Our ﬁnding is consistent with literary, data
although the age limit is slightly different in follow-up
populations [14–17].
We have documented a signiﬁcantly higher risk of mal-
nutrition in women. Published data regarding the sex-related
risk of malnutrition are inconsistent. While some studies did
not ﬁnd inter-sexual variability [15,16], other authors
reported increased risk in men [18] or women [17]. Our ﬁnding
of increased risk in women might be related to the statisti-
cally signiﬁcant differences in some characteristics between
the male and female subgroups in our study (higher mean
age, higher incidence of insomnia, more frequent use of
psychopharmaceuticals and analgesics in female patients;
for more details, see Table 2).
As expected, the risk of malnutrition correlated with the
type of cardiac disease. The highest proportion (in percent) of
individuals at risk of malnutrition was found in the subgroup
of patients hospitalized for acute progression of NYHA Class
III-IV heart failure (irrespective of cause) and, also, in patients
experiencing heart rhythm disorders (tachyarrhythmia, bra-
dycardia, syncope). Some conditions presumably associated
with increased risk of malnutrition (endocarditis, states
following cardiac surgery procedures with protracted
Table 3a – Association between the risk category of malnutrition to patient characteristics.
Characteristicsa n Risk of malnutrition/current malnutrition pb
Total 236 70 (29.7%)
Sex
Male 125 28 (22.4%) 0.009
Female 111 42 (37.8%)
Socioeconomic status
Living within family 184 53 (28.8%) 0.590
Other 52 17 (32.7%)
Type of cardiac disease
NYHA Class III–IV heart failure 50 20 (40.0%) 0.016
Myocardial infarction (STEMI and NSTEMI) 26 2 (7.7%)
Angina (stable/unstable) 17 2 (11.8%)
Tachyarrhythmia 45 12 (26.7%)
Bradycardia 13 5 (38.5%)
Extracardiac chest pain 19 4 (21.1%)
Syncope 14 4 (28.6%)
Other 52 21 (40.4%)
Associated conditions
None of those monitored 103 20 (19.4%) o0.001
Diabetes mellitus 69 19 (27.5%)
Another comorbidity 23 8 (34.8%)
Several comorbidities 41 23 (56.1%)
Critical Care Unit stay within the past 6 month
0 206 64 (31.1%) 0.200
1 30 6 (20.0%)
Psychiatric disorder or dementia
0 214 62 (29.0%) 0.477
1 22 8 (36.4%)
Polypharmacy
0 149 35 (23.5%) 0.007
1 87 35 (40.2%)
Chronic pain
0 164 47 (28.7%) 0.612
1 72 23 (31.9%)
Insomnia
0 135 30 (22.2%) 0.004
1 101 40 (39.6%)
Immobility
0 215 53 (24.7%) o0.001
1 21 17 (81.0%)
Drugs, drug classes
None of the below 147 35 (23.8%) 0.020
Digitalis 17 4 (23.5%)
Slow-release theophyllines 7 2 (28.6%)
Psychopharmaceuticals 36 14 (38.9%)
Analgesics 16 6 (37.5%)
Several of the above 13 9 (69.2%)
a Individual characteristics are shown using absolute and relative frequencies of the category in question.
b Inter-group differences at and without risk of malnutrition were tested using the maximum likelihood and chi-square tests.
c o r e t v a s a 5 5 ( 2 0 1 3 ) e 4 2 7 – e 4 3 3 e431convalescence) are represented in our group of patients by
very small numbers of individuals, hence, with these diag-
noses, results of statistical analysis have a limited value. In
our study, left ventricular ejection fraction was not shown –
unlike the presence of heart failure symptoms – to be
predictive of the risk of malnutrition. A study involving
outpatients with chronic heart failure and using the nutrition
risk index likewise did not ﬁnd an association between left
ventricular ejection fraction and the risk of malnutrition [19].
In addition to the underlying cardiac disease, the risk of
malnutrition is related to the presence of some comorbidities
interfering with human metabolism (diabetes mellitus,chronic alcohol abuse, gastrointestinal disease, sepsis, malig-
nancy) and post-stroke status, with the latter potentially
playing a multifactorial role in malnutrition based on the
severity of residual neurological symptomatology. While our
study was not designed to address the relevance of asso-
ciated conditions, it is likely a variety of risk-associated
comorbidities could be identiﬁed [17].
Polypharmacy (deﬁned in our study as regular daily use of
8 and more drugs) may modify the risk of malnutrition by the
degree of gastrointestinal tract exposure to medication. In
fact, polypharmacy may indirectly reﬂect a patient's poly-
morbidity [17]. Regardless of polypharmacy of an individual, a
Table 3b – Association between risk category of malnutrition and patient characteristics.
Characteristicsa No risk Risk of malnutrition/malnutrition pb
Total (n¼236)
Age (yrs) 70.0 (40.0; 86.0) 78.0 (57.0; 90.0) o0.001
BMI (kg/m2) 28.9 (22.7; 38.1) 30.7 (19.7; 42.3) 0.503
Albumin (g/l) 36.3 (29.8; 43.8) 32.6 (22.5; 41.2) o0.001
Left ventricular ejection fraction (%) 55.0 (25.0; 65.0) 55.0 (25.0; 65.0) 0.450
Length of hospitalization (days) 4.0 (1.0; 16.0) 7.0 (2.0; 22.0) o0.001
Of this, Critical Care Unit stay (days); (n¼63) 2.0 (1.0; 16.0) 2.0 (1.0; 14.0) 0.505
a Individual characteristics expressed as median and 5th–95th percentiles.
b Difference between patients at vs. no risk of malnutrition was tested using the Mann–Whitney U test.
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Fig. 2 – ROC analysis for age and length of hospitalization.
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administration of some classes of drugs or active substances
such as digoxin, slow-release theophyllines, psychopharma-
ceuticals or analgesics. Some of these agents may contribute
to loss of appetite; overall, the above no doubt suggests an
effect of associated conditions requiring use of those agents.
The association between the risk of malnutrition and
insomnia comes as no surprise and can be possibly explained
by the multifactorial effect of fatigue and inverted sleep/
wake cycle.
The issue of immobility is again related to patient's
polymorbidity, with a major role also played by self-care
neglect and, in advanced stages, by absolute dependence on
the nursing staff, their erudition and ability to provide for
adequate nutrition of the patient. Care of the immobile
patient may be high- or low-quality, and meeting the nutri-
tional requirements may be adequate or inadequate what-
ever the standard of care. This is consistent with our ﬁnding
of no association between the risk of malnutrition and the
patient's social background (hospital, family, residential
home, etc.).It is a well-known fact that the risk of malnutrition and
length of hospitalization are inter-related: a patient admitted
with malnutrition tends to have a longer hospital stay [20],
contrariwise, long-term hospitalization for other causes and
inadequate nutrition may result in malnutrition. In our study,
the length of stay in an intensive care unit during current
hospitalization or a history of stay in an intensive care unit in
the previous 6 months did not raise the risk of malnutrition.
The reason for the absence of a signiﬁcant association
between malnutrition and chronic pain in patients is not
clear. As far as we know, analgesics belong to drug classes
carrying some risk. Likewise, the presence of a psychiatric
disorder or dementia did not seem to be a factor increasing
the risk of malnutrition. In this particular case, there is no
doubt of an interaction of several factors such as severity of
cognitive function alteration, social support, associated con-
dition, and so on.
Identiﬁcation of an association between the risk of mal-
nutrition and BMI is not easy. While signiﬁcantly low values
are related to malnutrition, normal BMI levels do not exclude
it. According to literary data, an analysis of data of 504
c o r e t v a s a 5 5 ( 2 0 1 3 ) e 4 2 7 – e 4 3 3 e433patients admitted to various departments in a hospital, BMI
values of patients at high risk of malnutrition were within the
normal range (23.975.6 kg/m2), yet signiﬁcantly lower than in
those at low risk of malnutrition (27.975.3 kg/m2; po0.001)
[14]. Our study did not document an association between the
risk of malnutrition and BMI values in hospitalized cardiac
patients.6. Conclusion
Our study has shown impending or current malnutrition is a
common problem in a high proportion of hospitalized cardiac
patients. Thorough screening and nutritional intervention
should make an integral and/or essential part of care of
patients hospitalized in a standard cardiac ward.
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